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Combined Subfascial and Subcutaneous Bupivacaine
Instillation for Inguinal Hernia Wounds
Khaled Mohammed El-Radaideh, Mohammed Ahmed Al-Ghazo1 and Kamal Eddin Bani-Hani,2 Departments 
of Anaesthesiology, 1Urology and 2General Surgery, King Abdullah University Hospital, Faculty of Medicine, 
Jordan University of Science and Technology, Irbid, Jordan.
OBJECTIVE: To determine if combined subfascial (SF) and subcutaneous (SC) bupivacaine is more effec-
tive than SC bupivacaine only in decreasing postoperative pain and opioid requirement for hernia wounds.
METHODS: Sixty consecutive male patients undergoing inguinal hernia repair were randomly allocated
to one of two groups. Patients in the SC group (S; n = 30) received SC instillation of 10 mL of 0.25% bupi-
vacaine and SF instillation of 10 mL of 0.9% saline, while patients in the combination group (C; n = 30)
received SF and SC instillation of 10 mL of 0.25% bupivacaine each. All injections were given in a standard-
ized manner by the surgeon during wound closure. Postoperative pain was scored by means of a 100 mm
visual analogue scale.
RESULTS: Pain scores at 1, 12 and 24 hours postoperatively were significantly more in group S patients
(53 vs. 30, 41 vs. 32 and 22 vs. 15, respectively, p < 0.0001). First time to analgesia was longer in group C
(260 ± 17 vs. 137 ± 12 minutes, p < 0.0001). The consumption of pethidine was significantly lower in group
C than in group S (23 ± 34 mg vs. 55 ± 42 mg, p = 0.003).
CONCLUSION: SF combined with SC instillation of bupivacaine during wound closure prolongs the first
time to analgesia, reduces early postoperative opioid requirements and lowers pain in males undergoing
open hernia repair. [Asian J Surg 2006;29(4):242–6]
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Introduction
Peripheral use of local anaesthetics for postoperative pain
relief has become a popular practice in many open surgi-
cal procedures. However, the benefits of wound infiltra-
tion in open abdominal surgery appear most promising
after minor procedures such as hernia repair.1
Local anaesthetics decrease postoperative pain when
placed at the surgical sites such as incisions of laparo-
scopy ports and different layers of open hernia repair at
the time of wound closure.1–4 Pain is decreased with local
anaesthetic wound infiltration and ilioinguinal and ilio-
hypogastric nerve block for an open hernia repair.2–4
The aim of this study was to determine whether a local
anaesthetic (bupivacaine) placed in the subfascial (SF)
plane combined with subcutaneous (SC) instillation
decreases postoperative pain and opioid requirement.
Patients and methods
After obtaining institutional ethics committee approval
and patients’ written informed consent, 60 American
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Society of Anesthesiologists (ASA) physical status I–II
male patients who were scheduled for elective open ingui-
nal herniorrhaphy were allocated randomly, using a table
of random numbers, in a double-blind manner into two
groups: group C (n = 30) underwent combined SF with SC
bupivacaine instillation and group S (n = 30) underwent SC
bupivacaine instillation and SF 0.9% saline instillation.
The exclusion criteria were an ASA physical status
exceeding II, allergy to any study medication, an inability
to communicate (e.g. confusion, poor hearing or language
barrier) and preoperative use of opioids.
Diazepam 0.1 mg/kg was given orally 60 minutes before
surgery. Routine monitors, including blood pressure cuff,
pulse oximeter and electrocardiogram, were used. An
intravenous cannula was inserted in the operation room.
General anaesthesia was induced with fentanyl 2 μg/kg
and propofol 2–3 mg/kg. Neuromuscular blockade was
provided by rocuronium 0.45 mg/kg. Controlled ventila-
tion through an endotracheal tube was maintained with
a mixture of 70% NO2 and 30% O2 with 1–1.2 minimum
alveolar concentration isoflurane. Mechanical ventilation
was set to maintain end-tidal CO2 between 32 and
40 mmHg. Additional intraoperative fentanyl was not
administered.
All patients in group S had an instillation of 10 mL of
0.9% saline into the SF layer and 10 mL of bupivacaine
2.5 mg/mL after the closure of the aponeurosis of the
external oblique muscle in the SC tissue, while all patients
in group C had an instillation of 20 mL of bupivacaine
2.5 mg/mL after the repair of the posterior inguinal wall
(10 mL before the closure of the fascia and 10 mL after the
closure of the fascia in the SC tissue). All injections were
given in a standardized manner by the surgeon under
visual control during wound closure. The instillation of
the bupivacaine and/or saline was done in a controlled
fashion (i.e. same 10 mL syringe, 21 gauge size needle,
same speed of injection, same site and style of injection in
fan-like fashion into the transversalis fascia and SC edges
of the wound).
Darning repair using two layers of prolene 00 was used
to repair both direct and indirect inguinal herniae (the
hernial sac in indirect hernia was dissected, opened, its
contents reduced, transected and transfixed at its neck,
while the sac in direct hernia was dissected and inverted
into the abdomen). The darning was conducted from 
the neighbourhood of the pubic tubercle up to and above
the deep inguinal ring and back to the starting point, 
the darning was done loose and formed a framework upon
which fibrous tissue can be formed.
In the postanaesthetic care unit (PACU) and later in
the surgical ward, pain was evaluated 1, 12 and 24 hours
postoperatively and scored from 0 (no pain) to 100 (worst
possible pain) using a 100 mm visual analogue scale (VAS).
A surgical resident measured the pain score without
knowledge of the patient randomization.
The patients were administered postoperative analge-
sia on demand by a nurse who was also blinded to patient
group assignment. The pethidine injections were given
intramuscularly on request by the patients (with a mini-
mum interval of 6 hours between injections) in a stan-
dardized dose of 1 mg/kg of body weight. If the pain
persisted, paracetamol was administered orally.
Time to the first analgesia was recorded in the PACU
or surgical ward. Analgesic requirements within the first
24 hours were also recorded.
All outcome variables were described using mean ±
standard deviation (SD) and medians. Pain scores and
analgesic requirements in both groups were compared
using the Mann–Whitney U test. Medians were also
reported because the outcome variables were not nor-
mally distributed (skewed distribution). Statistical calcu-
lations were performed using SPSS version 11 (SPSS Inc.,
Chicago, IL, USA). Differences were considered to be 
statistically significant at p < 0.05.
Results
All enrolled patients completed the study. Demographic
data of the patients are shown in Table 1. The pain scores
(VAS scores) in group S were higher than those in group C
at 1, 12 and 24 hours postoperatively (Table 2). The mean
first time to analgesic requirement was significantly shorter
in group S than in group C (p < 0.0001). Nine patients
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Table 1. Demographic data for all patients*
Group S (n = 30) Group C (n = 30)
Age (yr) 51.1 ± 13.6 46.6 ± 12.7
ASA I 21 24
ASA II 9 6
Weight (kg) 70.7 ± 7.2 68.7 ± 8.3
Height (cm) 172.2 ± 4.1 171.9 ± 3.9
*Data are presented as mean± standard deviation or n. ASA=American
Society of Anesthesiologists.
from group S and 19 patients from group C did not require
pethidine injections. The patients who received SC and SF
bupivacaine instillation (group C) required a significantly
smaller cumulative dose of pethidine in the first 24 hours
than the group S patients (p = 0.003) (Table 2).
Postoperatively, all patients in both groups voided urine
normally. Patients took ibuprofen 600 mg every 8 hours
when needed for postoperative analgesia. The patients
received no other analgesics during the study. Patients
were seen 1 week postoperatively and the cumulative dose
of ibuprofen for each patient was calculated. There was
no statistically significant difference between groups with
regard to cumulative ibuprofen requirement (p = 0.5).
Discussion
Surgical correction of inguinal hernia in adults is one of the
most common operations with an annual rate of 2,800 per
1 million people in the United States.5 The choice of sur-
gical technique for inguinal hernia repair has no influence
on postoperative pain.6 Postoperative pain can cause dis-
tress to patients, may prolong convalescence, and may
also have economic consequences. Although wound pain
is the commonest problem after open repair of inguinal
hernia, information on postoperative pain treatment in
the literature remains limited.
The demonstration of an increased number of opioid
receptors on peripheral nerve terminals in the post inflam-
matory state has led to the concept of peripheral opioid
treatment.7 Herniorrhaphy study, comparing intravenous
versus intrawound versus SC administration of 5 mg of
morphine, showed that no difference in pain or analgesic
requirements could be demonstrated, although supple-
mentary morphine use was reduced in all three groups
compared to the placebo group.5
Peripheral use of local anaesthetics for postoperative
pain relief is an attractive method, which may improve early
pain control and minimize the need for opioids.1 It usually
consists of a combination of several components: intra-
dermal infiltration, SC and subaponeurotical infiltra-
tions, blockade of the regional nerves, and blockade of the
region of the external ring plus up to four areas of supple-
mentary local anaesthesia. Many reports have been pub-
lished comparing different placements of local anaesthetic
for provision of analgesia following herniorrhaphy surgery.
These have varied from postoperative SF bupivacaine
infusion,8,9 bupivacaine ilioinguinal field block,10 pre-
emptive analgesia,11 combined ilioinguinal and iliohypogas-
tric nerve block with bupivacaine wound infiltration,12
bupivacaine instillation versus ilioinguinal/iliohypogastric
nerve block,13 and SC versus SF administered lidocaine.14
In this study, we added SF (fascia transversalis) infiltra-
tion in one of the two groups. We performed a prospec-
tive and randomized trial of SF plus SC local anaesthetic
instillation versus SC instillation alone in the provision
of analgesia following herniorrhaphy surgery under gen-
eral anaesthesia. The results of our study might be poten-
tially clinically applicable and relevant.
Regional nerve block combined with wound infiltra-
tion with lidocaine was shown to reduce early postoperative
opioid requirements in 40 adult men following hernior-
rhaphy,12 and led to lower pain scores and reduced oral
analgesic requirement in a controlled series of 30 adult
males undergoing unilateral herniorrhaphy under lido-
caine infiltration.15 Patients who received a combination
of 0.5% bupivacaine ilioinguinal field block and oral
papaveretum-aspirin tablets reported significantly less
pain, required less additional opiates and had better
mobility than those who received saline and oral
placebo.10 Harrison et al12 suggested that the combination
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Table 2. Statistical analysis of visual analogue scale (VAS) scores and analgesic requirements in the two groups
Variable
Group S Group C
p*
Mean ± SD Median Mean ± SD Median
VAS after 1 hr 53 ± 5 52 30 ± 4 29 < 0.0001
VAS after 12 hr 41 ± 7 40 32 ± 5 30 < 0.0001
VAS after 24 hr 22 ± 4 21 15 ± 3 16 < 0.0001
Time to first analgesia (min) 137 ± 12 132 260 ± 17 260 < 0.0001
Cumulative pethidine dose in the first 24 hr (mg) 55 ± 42 50 23 ± 34 0 0.003
*Mann–Whitney U test. SD = standard deviation.
of preincisional ilioinguinal and iliohypogastric nerve
block and wound infiltration with 0.5% bupivacaine reduces
consumption of morphine in the first 24 hours after
herniorrhaphy, although they did not show any effect of
0.5% bupivacaine beyond the first 6 hours after operation.
The bupivacaine group consumed less morphine in the
first 6 hours after operation than the saline group. There
was no difference in morphine consumption between the
two groups in the next 18 hours. The time to first analge-
sia was delayed in the bupivacaine group and was not fol-
lowed by a rebound increase in requirement for analgesia.
Casey et al13 suggested that simple instillation of bupiva-
caine into a hernia wound provides postoperative pain
relief, which was as effective as that provided by intraop-
erative ilioinguinal/iliohypogastric nerve block using
bupivacaine. There was no significant difference between
patients who received the two treatment modalities in
their pain scores or analgesic requirements. Postoperative
pain and analgesic consumption were reported to be sig-
nificantly less in patients who received preemptive anal-
gesia with bupivacaine that was infiltrated preoperatively,
intraoperatively and postoperatively than in the control
group.11 Yndgaard et al14 compared the efficacy of SF ver-
sus SC lidocaine (10 mL of 1%) given in the wound post-
operatively through a catheter placed in the respective
layer intraoperatively. The reduction in pain scores dur-
ing rest, cough and mobilization were significantly more in
the SF group than in the SC group. Supplemental anal-
gesics after lidocaine administration were needed signifi-
cantly earlier in the SC group than in the SF group. The
authors concluded that postoperative pain treatment with
local lidocaine application after herniotomy has a better
effect when applied in the SF, rather than in the SC, layers.
Our study investigated the advantages of both super-
ficial and deep placement of local anaesthetic, which is 
an addition to the literature that builds on the above-
mentioned reports. We compared two versus one site of
local injection. Specifically, our study suggests that patients
who have SC plus SF instillation have less pain. The above
studies compared wound instillation superficially to
deeper blocks alone rather than the combination of both.
We have found that combined SF and SC instillation with
bupivacaine is superior to SC instillation alone in achiev-
ing reduction of postoperative pain following open
inguinal hernia repair. Patients in group C reported sig-
nificantly less pain, required less additional opiates and
had better mobility than those in group S.
In contrast to the results of our study, it was reported
that no difference in pain scores during the first 24 hours
or use of additional analgesics was observed when general
anaesthesia was supplemented with either inguinal field
block or wound instillation of local anaesthetic.16 In this
study, it was found that the first time to analgesia was pro-
longed and opioid requirement was reduced when general
anaesthesia was supplemented with SF combined with SC
wound instillation with bupivacaine during wound closure.
Recently, a few reports have been published regarding
the use of commercially available infusion pumps con-
taining bupivacaine being placed between the external
oblique aponeurosis and the prolene mesh.8,9 Following
repair of inguinal hernia, postoperative pain scores at rest
and on coughing were significantly lower in patients who
had postoperative SF infusion of the wound with 0.5%
pump-containing bupivacaine than in patients who had
either oral analgesic alone or had a saline infusion pump.8,9
Before being discharged, none of the pump group patients
requested analgesics, but six patients in the no pump
group required analgesic supplement. Fifty percent of 
the pump group experienced no pain during the period 
of bupivacaine infusion. These authors suggested that
portable infusion pump is a safe technique to continue
local analgesia at home after open repair of inguinal her-
nia. In an environment where commercial efforts to pro-
vide devices for SC/wound local anaesthetic infusion via
a catheter is getting some attention, our study is timely
and relevant. In the US, the costs of these devices are 
quite high, and the efficacy is not well established. The
disadvantages of these portable infusion pumps also
include the frequent seepage of blood-stained anaesthetic
fluid into the wound dressing.8 This study sheds more
light in this arena, and calls into question the value of SC
administration alone.
In this study, we used bupivacaine alone and did not
add any agent to it because it has been reported that addi-
tional medications do not improve bupivacaine in analge-
sia. Different agents have been added to local anaesthetic
to enhance their action. However, a placebo-controlled
study on the addition of dextran (to delay absorption) to
the local anaesthetic solution for infiltration anaesthesia
has not demonstrated prolonged analgesia or reduced
need for analgesics.17 Similarly, the use of incisional
ketorolac and bupivacaine was not more effective than
bupivacaine or ketorolac alone.18 The choice of local
anaesthetic should be a long-acting drug. It has been
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reported that there were no statistically significant differ-
ences in the pain scores between patients who received
wound infiltration with ropivacaine or with bupiva-
caine.19,20 Bupivacaine 100 mg and ropivacaine 300 mg
were comparable in this regard.20
Finally, we would like to point to one of the shortcom-
ings in our study. The two groups compared received two
different doses of local anaesthetic, which may have by
itself influenced the efficacy of analgesia. For this reason,
we are currently conducting another study, which also
includes a third group who will receive 20 mL of bupiva-
caine into the SC layer and saline in the SF layer.
Teasdale et al21 reported that local anaesthesia is
applicable to all types of clinically reducible inguinal her-
nia and is an acceptable, safe and satisfactory alternative
to general anaesthesia. They also reported that patients
who had local anaesthesia were able to walk, eat and 
pass urine earlier than those who had general anaesthe-
sia, who experienced more nausea, vomiting, sore throat
and headache. In our patients, we used general anaesthe-
sia to avoid the effect of local anaesthetic infiltration
impacting on the results of our study.
In conclusion, we found that SF combined with SC
wound instillation of bupivacaine during wound closure
prolongs the first time to analgesia, reduces early postop-
erative opioid requirements and lowers pain scores in males
undergoing open hernia repair.
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